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Introduction
The importance of androgens for maturation and storage of spermatozoa in the epididymis has been emphasized (Orgebin-Crist, Danzo & Davies, 1975) . Androgen action is believed to be indirect, mediated by receptors in the epididymis (Hansson, Ritzén & French, 1975) . A direct action of steroids on spermatozoa cannot be ruled out, however, because a variety of free steroids have been found in the fluid in the cauda epididymidis of the conscious bull (Ganjam & Amann, 1976) and ram (Voglmayr et al, 1977) . Nevertheless, direct evidence for effects of steroids on the metabolism of epididymal spermatozoa from these species has only been achieved with higher concentrations than are normally present (Voglmayr, 1975; Hammerstedt & Amann, 1976) .
The epididymis receives steroids in rete testis fluid (Waites, 1977) , indirectly from the circulation, and by epididymal synthesis (Hamilton, 1971 ). The present study was done to examine the entry of testosterone from the circulation into the epididymal lumen when perfused with solutions of varied protein composition.
Materials and Methods

Surgical procedure
Male CD rats (Charles River, U.K. Ltd, Manston, Kent), 314-570 g, were fed diet 86 (Dixon & Sons (Ware) Ltd, U.K.) and water ad libitum. They were anaesthetized with sodium pentobarbitone (Sagatal: May & Baker, Dagenham; 60 mg/kg; i.p.) and after insertion of a trachea! cannula the common carotid artery, external jugular vein, and each vas deferens and cauda epididymidis were cannulated as previously described (Cooper & Waites, 1979) 
Perfusionfluids
The perfusion fluid was isosmotic with epididymal plasma (336 mosmol/kg: Levine & Marsh, 1971 ) and was composed of unbuffered 168 mM-sodium chloride (3 rats) or 50 mM-morpholinopropanesulphonic acid (MOPS), pH 6-85, made 336 mosmol with sodium chloride. Bovine serum albumin was Cohn Fraction V (Sigma). Ovine rete testis fluid (oRTF) was obtained as described by Edwards, Dacheux & Waites (1976) Analytical procedure. For analysis by t.l.c. authentic steroids (20 pg) were added to the extract of free steroids and separated on system 1. The steroids added were testosterone (5-androstene-3ß-ol-17-one), dihydrotestosterone (5ct-androstane-3ß-ol-17-one), androstanediol (5ot-androstane-3ß,17ß-diol), androstenedione (5-androstene-3,17-dione) and androstanedione (5a-androstane-3,17-dione). The plates were scanned for radioactivity (Panax Instruments, Redhill, Surrey) and peaks of activity were scraped from the plate, eluted with diethyl ether and the extracts were rechromatographed on other systems directly or after derivative formation. Estimates of the percentages of the various metabolites were obtained by triangulation of the radiotraces. Conjugated steroids were separated in system 6 after addition of testosterone glucuronide and dehydroepiandrosterone (5-androstene-3ß-ol-17-one) sulphate, but were not further analysed.
For analysis by g.l.c, 20 pg steroid were added to the aliquots of the extracts before injection. The steroids added were testosterone, dihydrotestosterone, androstanediols (3a-and 3 ß-), androstenedione, androstanedione, androsterone (5a-androstane-3a-ol-17-one), epiandrosterone (5a-androstane-3ß-ol-17-one) and dehydroepiandrosterone. fig. 3 ) and of dihydrotestosterone in the other (g.l.c, Text-fig. 4 ). 55-4 ± 1-6 (7)e 15-5 ± 1-6 (7)e 7·2±0·7"·"
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12-2 ± l-8f-h 21-5 + 1-l«-e 15-3 ± l-7h-e-J 15-9 ± l-0> The epididymal perfusates contained two major peaks of radioactivity which migrated with testosterone and dihydrotesterone in t.l.c. systems 1 and 2 and their acetates in systems 1 and 4, as well as on g.l.c. The percentage activity associated with testosterone was 41% (rat 1, U.c.) and 37% (rat 2, g.l.c), and with dihydrotestosterone was 42% (rat 1, t.l.c.) and 63% (rat 2, g.l.c). Little polar material was present; there was evidence for the presence of androstenedione in one rat (U. c. system 1, Text-fig. 3) and androstenediols in the other (g.l.c, Text-fig. 4) No conjugated steroids were detected in the epididymal perfusates, although some radio¬ active material in blood plasma remained close to the origin in U.c. system 6.
Text- fig. 3 . Analysis of radiometabolites by t.l.c. during the intravenous infusion of [3H]testosterone into one rat. Radiodetector traces of ether-extractable radioactivity developed on silica in chloroform:diethyl ether (90:10, v/v) from origin (O) for 15 cm (solvent front, Sf). Most plasma activity (a) migrated with testosterone (T), but radioactivity in the protein-containing perfusates (b, BSA, c, BSA + ovine rete testis fluid) migrated with testosterone and dihydro¬ testosterone (5a-T). There is a suggestion of some activity migrating with androstanedione (5 a-A). Other steroids are: polar steroids (Pol), androstanediols (5a-ol), and androstenedione (A). Albumin, a non-specific steroid-binding protein (Westphal, 1975) , significantly increased the entry of testosterone from blood compared with protein-free perfusates. This presumably reflects the greater solubility of the steroid in protein solution (Bischoff & Stauffer, 1954 (Back & Shenton, 1975) . The significance of plasma proteins, especially albumin, in the secretion of steroids by the testis of the rabbit has recently been emphasized (Ewing, Chubb & Robaire, 1976 (Hansson et al, 1975; Jegou, Dacheux, Terqui & Gamier, 1976 , 1977 . There is direct evidence for the presence of ABP in epididymal fluid from the rabbit (Danzo, Cooper & Orgebin-Crist, 1977) and ram (Jegou et al, , 1977 Voglmayr et al, 1977) , but not for the rat. However, after ligation of the vas deferens of the rat, French & Ritzén (1973) Back (1975) also found that 73% of the radioactivity was associated with dihydrotestosterone, a metabolite that accumulates in the epididymis after systemic injection (Tindall, French & Nayfeh, 1972 (Vreeburg, 1975; Pujol, Bayard, Louvet & Boulard, 1976) .
Factors other than those discussed here (plasma binding, lipid solubility, presence of spermatozoa) could also contribute to the steady-state conditions existing in situ.
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